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T
HE increasing liberalisation of many stock exchanges and the developments in computer
and telecommunications technologies in the last few decades have eased the flow of
international capital, leading to growing foreign investor participation in local markets.1
Today, foreign investors in emerging markets play the role of institutional investors in devel-
oped markets (Dahlquist and Robertsson, 2001) and hold the significant portion of many
traded stocks.2 However, foreign funds are blamed for being very sensitive to changes in local
conditions and thus causing excess volatility in local markets (Grabel, 1995; Bae et al., 2004;
Stiglitz, 2004). Yet, studies analysing the impact of foreign investor participation on return
volatility provide mixed results. While De Santis and Imrohoroglu (1997), Hargis (2002), Li
et al. (2011) and Esqueda et al. (2012) document volatility reduction, Kim and Singal (2000)
report no significant impact of foreign investor participation on volatility.3 Hence, further
investigation is required to clarify the role of foreign investor participation in the return vola-
tility of local stocks in emerging markets. This issue is important as it has policy implications
for governments.4
In the literature, foreign investor participation is handled in several ways. A number of stu-
dies link foreign investor participation with financial liberalisation and analyse the behaviour
of the return volatility of local market indices in event windows around the liberalisation date
(De Santis and Imrohoroglu, 1997; Bekaert and Harvey, 2000; Kim and Singal, 2000). These
studies implicitly assume that liberalisation occurs at a single point in time. However, finan-
cial liberalisation is a gradual process rather than an isolated event (Bekaert and Harvey,
2002; Bekaert et al., 2003; Edison and Warnock, 2003; Bley and Saad, 2011), and its status
and intensity change over time (Bae et al., 2004; McLean et al., 2011). Treating financial lib-
eralisation as a one-time occurrence ignores its ongoing nature. Different from the previous
studies dealing with the effects of financial liberalisation on volatility, Umutlu et al. (2010b)
take into account the time-varying nature of the extent of the removal of restrictions on cross-
border transactions. In their study, some continuous measures are employed to proxy the
degree of financial liberalisation, which is an important improvement over using financial1 See Conover (2011) for a review on investment issues in emerging markets.
2 For instance, as of October 2007, foreign investors hold 59 per cent of the total number of stocks in the
Istanbul Stock Exchange, and their market capitalisation reaches 72 per cent of the free-float market capita-
lisation.
3 Another branch of the literature analyses the effects of foreign investor participation on cross-listings
(See Fernandes and Ferreira, 2008; Sarkissian and Schill, 2009; Umutlu et al., 2010a). This group of studies
also provides mixed results.
4 For example, Malaysia imposed restrictions on foreign capital after large amounts of it left the country
during the Asian financial crisis. Later, those restrictions were removed.
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It is noteworthy that such measures represent the degree of openness to foreign investment
and do not aim at representing real foreign investor participation. Analysing actual foreign
investor participation measured by the trading activity of foreign investors will provide new
insights about the effects of foreign investor participation on volatility; it is well documented
in the literature that trading activity and volatility are related.5 Studies such as Hamao and
Mei (2001), Pavabutr and Yan (2007) and Wang (2007), all of which focus on examining
portfolio-level volatility, take this issue into account and search for a relationship between for-
eign equity trading and market volatility.
In this study, rather than proxying foreign investor participation by financial liberalisation
measures, we deal with the actual involvement of foreign investors by employing foreign
equity purchase and sale data to search for a relationship between foreign equity trading and
average total volatility for Turkish stocks. Working with foreign equity trading data allows us
to eliminate several problems, such as the imprecision involved in dating the liberalisation
and in detecting effective foreign investor participation. It also brings the additional advantage
of determining whether or not asymmetric effects of incoming and outgoing funds on volati-
lity arise. In our analyses, we utilise average total volatility of stocks rather than market index
volatility, which is independent of the pair-wise covariances of stock returns and is thereby a
pure measure of average stock-return volatility in a country. Thus, our results on average
stock-return volatility are robust to potential changes in the return covariances of stocks, with-
out an accompanying change in their individual return variances.
Our next focal point in this study is to investigate the influence channels of foreign equity
trading by decomposing total volatility into systematic and idiosyncratic components. Several
types of investors with different information sets may influence the information environment
of firms differently (Piotroski and Roulstone, 2004). For instance, foreign investors may
engage in the production of firm-specific information and trade on the private information
they have, leading to higher levels of idiosyncratic volatility. Alternatively, they may bring in
new market-wide information at the local or global level, increasing these systematic volatility
measures, or they may enhance the accuracy of existing market-wide information, causing a
decrease. Hence, foreign equity trading may affect the components of total volatility in differ-
ent ways and directions. The potential differential impact of foreign equity trading on volati-
lity components has implications for investors as well as for financial managers. For instance,
higher idiosyncratic risk implies that investors need to hold greater numbers of stocks in a
portfolio to achieve a given level of diversification (Campbell et al., 2001). Any change in
systematic volatility, such as in local and global volatility, may affect the decisions of finan-
cial managers because systematic risk may affect firms’ cost of capital. Interestingly, no study
in the literature investigates the potential effects of foreign equity trading on the components
of average total volatility and on average total volatility itself.
We find that net foreign equity flow is positively related with average stock return volati-
lity even after controlling for market return, liquidity, market development and volatility per-
sistency effects. We also show that net equity flows affect average total volatility through
local and idiosyncratic volatilities, suggesting that foreign investors engage in firm-specific
and market-wide information production. Although net inflow (net equity purchase) and net
outflow (net equity sale) are both positively related with idiosyncratic volatility, the relation-
ship between net outflow and idiosyncratic volatility is significantly stronger, indicating an5 See Karpoff (1987) for a survey of the volatility-volume literature.
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the volatility decomposition process and with the alternative model-independent definition of
idiosyncratic volatility. Our results can be explained from the asymmetric information-based
perspectives of Kyle (1985) and Admati and Pfleiderer (1988).6 The main assertion in the
asymmetric information models is that net order or trade flow (imbalance) signals the extent
of information asymmetry between informed and uninformed traders because if the informed
traders are confident in the information they have, their trades will bunch on one side of the
trading and create an imbalance. Thus, net order or trade flow is an indicator of the quality of
private information. When informed trading takes place, private information is incorporated
into stock prices, which induces volatility.
The remainder of the paper is organised as follows: Section 2 describes foreign investors
in the Istanbul Stock Exchange (ISE). Section 3 defines the data and the estimation methodol-
ogy for volatility measures. Section 4 examines the relationship between average total volati-
lity and foreign equity trading. Section 5 investigates the volatility components of average
total volatility as potential channels of influence for foreign equity trading. Section 6 checks
the robustness of the results. The final section concludes the paper.2. FOREIGN INVESTORS IN THE ISTANBUL STOCK EXCHANGE
The ISE is an interesting stock exchange for investigating the effects of foreign equity
investment due to its distinguishing characteristics.7 Its Decree No. 32, passed in August
1989, is a policy that aims at facilitating foreign institutional and individual investments in
securities listed on the ISE. The decree removes all restrictions on the repatriation of capital
and profits for foreign institutional and individual investors; hence, there are no restrictions on
foreign portfolio investors trading in the Turkish securities markets and the ISE is fully open
to foreign investors.8 After these regulations, foreign investors actively participated in the ISE
with an increasingly important role.9 Figure 1 shows the shares of foreign investors in portfo-
lio size and volume. As of December 2006, the market capitalisation of foreign holdings had
reached 68 per cent of the market capitalisation of the free-floated shares. The size of foreign
investors’ portfolio shares exhibits an increasing trend since 2003. This ratio was 51 per cent
in 2003, 61 per cent in 2004 and 67 per cent in 2005. In the last two years of our study per-
iod, foreign investors held about two-thirds of the free-floated shares. Despite their large port-
folio value, foreign investors’ contribution to the volume in terms of value traded is limited.
Although the value traded by foreign investors in the last two years of the research period
was at the highest levels ever, the majority of volume in the market is still due to the transac-
tions of domestic investors. As of 2006, domestic investors contributed 81 per cent of the
ISE’s total volume and therefore are the main providers of liquidity. This is consistent with6 Since the Netflow variable is a changes-based measure, we rule out other potential explanations, such as
the investor-broadening hypothesis, which is a levels-based conjecture.
7 Detailed information about the regulatory rules on foreign investors can be found on the ISE’s website:
www.ise.org.
8 Decree No. 32 also allows Turkish citizens to buy foreign securities.
9 The information in this section is mainly based on the several annual reports of The Association of Capi-
tal Market Intermediary Institutions of Turkey. For a more comprehensive survey on investor profiles in the
ISE, the reader is referred to the annual reports (The Association of Capital Market Intermediary Institu-
tions of Turkey, 2007; 2008), which can be found on the website of the institution: http:==www.tspak-
b.org.tr.








































Foreign Investors’ Shares of Portfolio Size and Volume in Terms of Value Traded
1212 M. UMUTLU, L. AKDENIZ AND A. ALTAY-SALIHRhee and Wang (2009), who show an adverse effect of foreign holdings on stock liquidity in
Indonesia.
Variations in foreign investors’ portfolio value, volume and net equity flow overtime, along
with some basic market characteristics such as local index return and exchange rate return are
presented in Table 1. The table demonstrates that the value of the foreign equity portfolio and
the volume by foreign investors decreased between 1999 and 2002. Negative growth prospects
after a devastating earthquake in the most industrialised region of Turkey in 1999 and the
financial crises in 2001 and 2002 may have been responsible for this drop. Foreign investors
began to increase their participation in 2003 and reached maximum levels in the value of
equity portfolios in 2006 and in trading activity in 2005. High foreign trading volume in 2005
may have been associated with channelled equity flows to Turkey as a result of favourable
economic conditions globally.10 It is reported that US$362 billion of capital flowed to emer-
ging countries in 2005 and that Turkey ranked fifteenth in stock market performance and fifth
in turnover rate among emerging markets for the same year (Standard and Poor’s, 2006). It
seems that the Turkish stock market’s relatively high performance and low liquidity risk
attracted the attention of foreign investors. Conversely, high trading volume in 2000 may have
been due to trades of foreigners leaving the market who had received warnings of the looming
financial crises.
To understand the possible sources of foreign equity portfolio returns and foreign trading
activity, we present annual local index and exchange rate returns in the last two columns of
Table 1, respectively. It is evident from the table that the value of the foreign equity portfolio
shrinks during years when the ISE National-100 Index return exhibits a loss and, conversely,
it increases during positive-return years. Exchange rate return is the annual percentage change
of the foreign exchange value of the Turkish lira against the US dollar, where end-of-period
levels of effective rates are used in the calculations. A negative (positive) exchange rate return
indicates that the Turkish lira appreciated (depreciated) against the US dollar and one would
have incurred a loss (gain) by investing in US dollars for the relevant period. We do not
observe a notable pattern between exchange rate return and portfolio size or volume; however,10 The global growth rate was 4.4 per cent in 2005, with the highest growth rates in emerging economies
(Standard and Poor’s, 2006).
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1999 15,358 17,879 10 1,024 1,034 10,624 240 71.33
2000 7,404 33,410 2,677 3,134 457 7,497 50 23.51
2001 5,635 12,139 10 509 519 2,288 32 113.84
2002 3,450 12,869 64 15 49 2,234 34 13.11
2003 8,954 17,334 82 1,010 1,092 4,412 111 15.35
2004 16,141 37,368 950 1,430 2,380 4,807 40 4.93
2005 33,812 83,275 1,477 3,989 5,466 12,205 59 0.72
2006 35,083 88,519 600 1,144 1,744 473 6 3.93
Sources: The Association of Capital Market Intermediary Institutions of Turkey (2007) and the authors’ own
calculations.
FOREIGN EQUITY TRADING AND VOLATILITY 1213it is noteworthy that the exchange rate return moves in the opposite direction from the net
value appreciation of the foreign equity portfolio and from the ISE National-100 Index return.
The value of the foreign equity portfolio increases when the Turkish lira appreciates against
the US dollar and vice versa. A strong lira may be perceived as an indicator of a strong econ-
omy and may enhance the confidence of foreign investors in growth expectations. This
increased confidence may lead to increases in stock and index prices and thus in the size of
the foreign equity portfolio.
In Table 1, it is also apparent that the value of the foreign equity portfolio increased more
than US$32 billion between 2002 and 2006. Foreign investors’ portfolio values at the end of
2002, which were the values of their portfolio at the beginning of 2003, were US$3,450 mil-
lion. In 2003, foreign investors purchased stocks worth US$82 million from public offerings
and worth US$1,010 million from the secondary market. Thus, net equity inflow in 2003 was
US$1,092 million. If market prices had remained constant throughout 2003, the value of Tur-
key’s foreign equity portfolio would be US$4,542 million (= 3,450 + 1,092). However, the
table shows that the value at the end of 2003 was US$8,954 million; hence, it appreciated by
US$4,412 million (= 8,9544,542). Similar calculations for the remaining years reveal that
the increase of US$32 billion since 2002 stems from US$21 billion of appreciation in the
value of the portfolio and US$11 billion of equity inflow. Therefore, the main increase is due
to appreciation, which may partly explain the increasing interest of foreign investors in the
ISE.
The Net Equity Inflow=Outflow column of Table 1 shows that foreign investors were net
buyers of Turkish stocks between 2001 and 2006. The inflow of equity concentrated over the
last four years, with a total amount of US$10.7 billion. The Gain=Loss column of Table 1
shows time variations in the foreign portfolio value; between 2000 and 2002, it lost US$12
billion. On the other hand, foreign investors experienced a gain of US$21 billion between
2003 and 2005. In 2006, the value of the foreign portfolio fell slightly. In the long run, that
is, between 1999 and 2006, foreigners experienced a net gain of US$19.5 billion.
Turnover rate is another noteworthy characteristic of foreign investors and gives an idea
about the investment horizon of foreign investors in the ISE. The Association of Capital
Market Intermediary Institutions of Turkey defines Turnover Rate as the number of times a 2013 John Wiley & Sons Ltd
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Foreign Domestic Foreign Domestic Foreign Domestic
1999 6,927 4,539 17,879 150,188 2.58 33.09
2000 11,440 12,643 33,410 330,457 2.92 26.14
2001 4,849 6,756 12,139 148,661 2.50 22.01
2002 4,265 4,842 12,869 128,644 3.02 26.57
2003 5,069 5,790 17,334 182,997 3.42 31.61
2004 10,603 9,363 37,368 258,142 3.52 27.57
2005 22,354 13,293 83,275 322,426 3.73 24.25
2006 33,815 17,311 88,519 370,766 2.62 21.42
Source: The Association of Capital Market Intermediary Institutions of Turkey (2007).
1214 M. UMUTLU, L. AKDENIZ AND A. ALTAY-SALIHportfolio is rebalanced in a year and calculates it as the ratio of Annual Turnover in terms of
value traded to Average Portfolio Size, which is the equal weighted average of end-of-the
month portfolio values in a year. A portfolio is rebalanced (Turnover Rate)=2 times in a year.
The Average Portfolio Size, Annual Turnover and Turnover Rate of foreign and domestic
investors are provided in Table 2. The average turnover rate of foreign investors is 3.04 dur-
ing the sample period, indicating that foreign investors changed their portfolio 1.52 times in a
year. On the other hand, domestic investors’ average turnover rate is 26.58, indicating 13.29
portfolio rebalancings in a year. As domestic investors rebalance their portfolios much more
frequently than foreign investors, their average holding period is much shorter. This fact sug-
gests a shorter investment horizon for domestic investors.
In summary, foreign investors are distinguished from domestic investors in Turkey in sev-
eral ways. Foreign investors hold the majority of the traded stocks in the ISE. They hold their
portfolios for a relatively long period and provide limited liquidity to the market. They have
experienced important increases in their portfolio values in the last few years, mainly due to
appreciation. Net gains in foreigners’ portfolio values in the medium and long terms and the
positive growth prospects of the Turkish economy may attract further foreign equity invest-
ment. For these reasons, it is likely that foreign investors will maintain their important role in
the ISE.3. METHODOLOGY AND DATA
a. Volatility Decomposition and the Estimation of Volatility Measures
Campbell et al. (2001) and Ferreira and Gama (2005) decompose volatility in such a way
that the volatility components do not contain covariance and individual beta terms, and thus,
estimation problems such as inaccuracy (Fama and MacBeth, 1973) and time-variability are
eliminated. Umutlu et al. (2010b) extend this volatility decomposition method to a modified
market model. The differentiating feature of the decomposition of Umutlu et al. (2010b) over
the decompositions of Campbell et al. (2001) and Ferreira and Gama (2005) is its ability to
examine the effects of local and global factors simultaneously, permitting the consideration of 2013 John Wiley & Sons Ltd
FOREIGN EQUITY TRADING AND VOLATILITY 1215the conditional effect of one factor given the other. In this study, we follow the volatility
decomposition proposed by Umutlu et al. (2010b) to decompose average total volatility into
its systematic and unsystematic constituents. Hence, we can investigate the channels of influ-
ence for average total volatility.
The decomposition is based on a two-factor model with local and global factors, and a var-
iant of a market-adjusted model of Campbell et al. (2001). The basic assumption is that a
local market portfolio contributes to the systematic risk of the global market portfolio propor-
tionally with its covariance with the global market portfolio. In technical terms:
~Rlt ¼ blw ~Rwt þ ~elt; ð1Þ
where ~Rlt and ~Rwt are the monthly returns on local and global market indices, respectively,
blw is the slope coefficient of the regression equation and ~elt is the residual term, which repre-
sents the return on the local market portfolio that is orthogonal to the return on the global
market portfolio. Next, the return of an individual stock is formulated to be driven by global
factors and local factors that are orthogonal to global factors in a modified market model
framework:
~Rit ¼ biw ~Rwt þ bil~elt þ ~eit; ð2Þ
where ~Rit is the monthly return of stock i, ~elt is the residual term from equation (1),




The market-adjusted model, Rit = Rlt + eit, of Campbell et al. (2001) is substituted in equa-
tion (1) to obtain volatility components that do not contain covariance and individual beta
terms. Thus, the estimation of these parameters, which may be time-varying and imprecise
over time, is eliminated.
~Rit ¼ blw ~Rwt þ ~elt þ eit: ð3Þ
Here, the return on stock i is the sum of the return on the global market portfolio inflated
by blw, a country-specific residual and a firm-specific residual. From the equality of equations
(2) and (3), we have the following link between the modified market model and the market-
adjusted model.
eit ¼ ðbiw  blwÞ ~Rwt þ ðbil  1Þ~elt þ ~eit: ð4ÞThe return variance of an individual stock is expressed by the variance of equation (3) as
follows:
varð ~RitÞ ¼ b2lwvarð ~RwtÞ þ varð~eltÞ þ varðeitÞ þ 2blwcovð ~Rwt; eitÞ þ 2covð~elt; eitÞ: ð5Þ
After substituting equation (4) into equation (5) for covariance terms only and rearranging,
the return variance of an individual stock can be expressed in the following form:
varð ~RitÞ ¼ ð2blwbiw  b2lwÞvarð ~RwtÞ þ ð2bil  1Þvarð~eltÞ þ varðeitÞ: ð6Þ
Finally, the stock-return variances are averaged over individual stocks to reach the average
total volatility in a stock market for month t. 2013 John Wiley & Sons Ltd
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The average return volatility of stocks in a country is decomposed into its components by
expressing the market-adjusted model in terms of the modified market model as follows:
X
i




r2alt ¼ Globalþ Localþ Idiosyncratic: ð8Þ
Here, r2alt ¼
P
i witvarð ~RitÞ, Global ¼ b̂
2
lwvarð ~RwtÞ, Local ¼ varð~eltÞ, and Idiosyncratic ¼P
i witvarðeitÞ.
Average volatility measures are definitely not portfolio-level volatility measures and are
constructed by averaging (aggregating) individual total or idiosyncratic stock return volatili-
ties. In other words, these measures are average volatility measures characterising the total
volatility or idiosyncratic volatility of a ‘typical’ stock and do not measure the volatility of a
portfolio. In our study, average total volatility is the weighted average of monthly return var-
iances of stocks in the S&P=IFC Global Index of Turkey. We focus on average volatility
rather than portfolio volatility for two reasons. First, we are dealing with the question of
whether foreign equity investment affects stock-return volatility on average. Studying average
stock-return volatility is important since changes in average stock-return volatility have finan-
cial implications, possibly affecting firms’ cost of capital. Studies analysing the return volati-
lity of portfolios do not provide a clear answer about average stock return volatility. Second,
average total volatility may be decomposed into systematic volatility and average idiosyn-
cratic volatility, which further enables us to study the effects of net equity flow on average
idiosyncratic volatility and systematic volatility. On the other hand, in a portfolio-level analy-
sis, investigation of idiosyncratic volatility has limited scope as idiosyncratic risk is largely
diversified away.
Next, we estimate average volatility and its components for empirical implementation.11
Let s refer to the days over which returns are calculated and let t refer to the month in which
the volatility estimates are constructed. The monthly volatility of a stock is computed as:
varð ~RitÞ ¼
X
s2t ðRis  litÞ
2; ð9Þ
where lit is the mean return of stock i at time t.
The weighted average of return volatilities of all stocks in the SP=IFC Global Index of
Turkey at month t is the estimated average total volatility measure for that month, where the
weights are based on the market capitalisation of firms which are also drawn from the
S&P=IFC Global Index of Emerging Markets Database (EMDB).11 We calculate monthly variances by using daily data. The daily variance, which is the variance of daily
returns within a month, is converted to monthly variance by multiplying the daily variance with the number
of trading days, n, within a month. So, in monthly variance calculations, the sum of squared deviations has
the multiplier of n=(n  1) rather than 1=(n1), which is close to 1. Therefore, the estimates of monthly
variances reduce to the sum of squared deviations.
 2013 John Wiley & Sons Ltd











We proceed with estimating the components of the average total volatility. The estimated
global volatility (denoted as Global) within period t is computed as follows:
Global ¼ r̂wt ¼ b̂2lw
X




where lwt is the mean of the global-index return and b̂lw is the estimated regression coeffi-
cient of equation (1) within a month, calculated by using daily return data. We estimate local
volatility by summing up the squares of the country-specific residuals of equation (1) within
period t, in the following manner:





To estimate the average idiosyncratic volatility, we first calculate the idiosyncratic volati-
lity individually for each stock by summing up the squares of the firm-specific residuals of






Value weighting the idiosyncratic volatility estimates of individual stocks, we come up
with the estimated average idiosyncratic volatility:





Our data comprise returns of stocks that are listed in the Standard & Poor’s=International
Finance Corporation (S&P=IFC) Global Index of Turkey from January 1997 to June 2006.
Each month of the research period, monthly return variances of firms listed in the S&P=IFC
Global Index of the EMDB were computed using the daily adjusted closing prices in US dol-
lars. All the IFC Global Index firms of Turkey form our sample. The closing prices of the
local index (ISE-100) and the world market index (World-DS Market) come from EMDB and
Datastream, respectively. We obtain foreign investor trading data from the ISE in terms of
aggregate monthly purchases and sales by foreign investors. We define a monthly flow vari-
able (Netflow) as the difference between the values of foreign purchases and sales, normalised
by the value of foreign investors’ shares in the free-float market capitalisation. We analyse
the impact of net equity flows on the average total volatility and its components under the
control of some volatility determinants. In a falling (rising) market, foreign sellers (purcha-
sers) may simply be sellers (purchasers) among a crowd of sellers (purchasers). Due to this
possibility, net foreign equity flow may be capturing market-wide price impacts. To handle
this issue, we control for the market return, which is the monthly return of the S&P=IFC Glo-
bal Index of Turkey. To account for liquidity effects, we use turnover ratio (TO) which is the
ratio of the total value of shares traded during the period to the average market capitalisation
for the period. Average market capitalisation is calculated as the average of the end-of-period
values for the current period and the previous period. We consider the effect of stock market 2013 John Wiley & Sons Ltd
1218 M. UMUTLU, L. AKDENIZ AND A. ALTAY-SALIHdevelopment on volatility by the variable Size, which is the ratio of market capitalisation of
the stock market to the GDP of the country. The lagged values of the aggregated total volati-
lity are also included as explanatory variables, to account for a possible persistency in volati-
lity. The data for the TO and stock market capitalisation are taken from EMDB, whereas
GDP data are obtained from the World Bank.
Figure 2 shows the time variation of average total volatility, where returns are calculated
in dollars. The volatile times appearing on the graph correspond to major financial crises (one
in 1999 and one in 2001) and exchange-rate turbulence in 2006. Figure 2 shows that the aver-
age volatility measure does a good job in capturing the average volatility.
Figure 3 shows the time variation of volatility components as a percentage of total volati-
lity through time. It is observed that total volatility is dominated especially by local volatility.
As stated previously, Turkey experienced a few crises in the last decade, and their impact on
the overall economy was severe. The crises show their effects as an increase in the average
total volatility, but most importantly, the fraction of the total volatility that is represented by













































































Average Total Volatility Through Time. Weighted Average of Stock Return







































































Proportion of Volatility Components. Time Variation of Volatility Components as a Percentage
of Average Total Volatility through Time
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FOREIGN EQUITY TRADING AND VOLATILITY 1219affected all the firms, it is reasonable to observe such an increase in the share of local volati-
lity during the crisis periods. On the other hand, the contribution of the global volatility to
total volatility is limited; however, Figure 3 also shows that it slightly increased its share
after 2001. This increase in global volatility is consistent with the increased foreign participa-
tion in the ISE during the last five years. As foreign investors trade more heavily in the ISE,
it is expected that the ISE will become more integrated with the global market and that the
volatility, due to global factors, will increase.
Some descriptive information for the volatility measures, net equity flow and the control
variables are provided in Table 3. A high variation of Netflow during the research period is
noted. The mean of the ratio of net equity flow is 0.003, while the standard deviation is
0.023, which is more than seven times the mean. Inspection of the mean levels of the volati-
lity components reveals that the maximum contribution to the total volatility is made by
Local, with a mean level of 0.020, confirming the graphical results of Figure 3. Not surpris-
ingly, average total volatility and Local are highly correlated, with a correlation coefficient of
0.933. Idiosyncratic makes the second largest contribution to average total volatility, with a
mean level of 0.015. Global is a very small portion of the total volatility and has a mean of
0.003. Netflow is negatively related with all the volatility measures, whereas TO is positively
related. The direction of the relation between volatility measures and Return and the direction
of the relation between volatility measures and Size are not uniform and depend on the speci-
fic volatility measure used. All variables except Global, Netflow and Return are highly persis-
tent with a significant Ljung-Box statistic for three monthly lags at the 5 per cent significance
level, indicating that the null hypothesis of no autocorrelation up to order 3 is rejected. This
raises the possibility of unit roots in the persistent variables. To check this issue, we employ
a unit root test with an intercept in the test equation. The hypothesis of a unit root is rejected
for all variables at the traditional significance levels. Consequently, series in levels rather than
differences are used in our analyses.4. AVERAGE TOTAL VOLATILITY AND FOREIGN EQUITY TRADING
In this part, we empirically test the hypothesis that foreign equity trading does not affect
the average total volatility of stocks. For this purpose, we regress
P
i2l wivarð ~RitÞ ¼ r2at on net
equity flow, Netflow, the absolute value of net equity flow, |Netflow| and other control vari-
ables. More specifically, the following time-series regression model is estimated:
r̂2at ¼ cþ b1Netflowt þ b2 Netflowtj j þ b3Returnt þ b4 Returntj j
þ b5Sizet þ b6TOt þ b7r̂2a;t1 þ b8r̂2a;t2 þ b9r̂2a;t3 þ b10r̂2a;t4 þ gt; ð15Þ
where t denotes month (t = 1, 2,...T),
P
i2l wivarð ~RitÞ ¼ r2at is the weighted average of return
volatilities of the stocks in the S&P=IFC Global Index of Turkey, Netflow is the difference
between the foreign purchases and sales divided by the value of foreign investors’ portfolio,
Return is the monthly return on the S&P=IFC Global Index of Turkey, Size is the market
capitalisation of the stock market as a share of the GDP and TO is the turnover ratio for the
stock market. The lagged values of the average total volatility account for possible persistency
in volatility. In addition to Netflow, we include |Netflow| in the regression equation to detect
whether an asymmetric effect of inflows and outflows on volatility emerges. When Netflow is
positive in value, that is, foreign investors are net buyers of local stocks, then the effect of





Local Global Idiosyncratic Netflow Return TO Size
Mean 0.038 0.02 0.003 0.015 0.003 0.026 0.142 0.293
Std. Dev. 0.031 0.024 0.005 0.013 0.023 0.18 0.053 0.112
Median 0.028 0.014 0.001 0.011 0.005 0.015 0.134 0.271
Min. 0.008 0.002 0 0.003 0.097 0.407 0 0.126
Max. 0.234 0.195 0.031 0.112 0.054 0.713 0.385 0.628
q(1) 0.277 0.231 0.134 0.313 0.198 0.060 0.306 0.868
Q(3) 38.08*** 41.36*** 7.44* 23.84*** 6.44* 2.35 13.91*** 224.12***



















Idiosyncratic 0.423 0.251 0.065
Netflow 0.293 0.231 0.242 0.339
Return 0.026 0.116 0.278 0.084 0.406
TO 0.115 0.133 0.013 0.017 0.066 0.397
Size 0.052 0.002 0.104 0.325 0.169 0.172 0.122
Notes:
(i) Average Total Volatility is the weighted average of monthly return volatilities of stocks in the S&P=IFC Global
Index of Turkey. Local is the monthly residual variance, where the residuals are obtained by the regression of the
local index return on the global index return. Global is defined as the monthly return variance of the global index,
inflated by the square of beta of the local index return with respect to the global index return. Idiosyncratic represents
the average residuals variance, where residuals are obtained by the two-factor market-adjusted model with the local
and global factors. Netflow is the difference between the values of total foreign purchases and sales, normalised by
the value of foreign investors’ shares of the free-float market capitalisation. Return is calculated using the total return
series of S&P=IFC Global Index of Turkey. TO is the turnover ratio of the stock market in terms of value traded and
accounts for the liquidity effects. Size is the total market capitalisation of the stock market as a share of GDP, and it
reflects the level of market development. q(1) is a first-order autocorrelation. (ii) Q(3) is the Ljung-Box statistic for
the null hypothesis that there is no autocorrelation up to order 3. (iii) The brackets show the p values of the unit root
test with an intercept, which examines the null hypothesis that the series has a unit root.
(iv) and *** represent 10% and 1% significance levels, respectively.
1220 M. UMUTLU, L. AKDENIZ AND A. ALTAY-SALIHinvestors are net sellers of local stocks, the effect of net flow (outflow) on volatility is
b1 + b2. If b1 turns out to be significantly negative, b1 results in a positive value, and thus
net equity outflows have a boosting impact on volatility. With similar logic, the absolute
value of market return (|Return|) enters the regression equation to detect whether volatility
behaves differently in times of falling and rising markets, as it is debated whether negative
returns cause a higher volatility than positive returns do. As in the case of the coefficient
interpretation of net flow, we deduce that an asymmetric effect of positive and negative
returns manifests itself if the coefficient of Return is significantly negative.
We use the generalised method of moments (GMM) to estimate the model. This method
does not make any distributional assumptions, such as normality, and as we deal with
volatilities, this issue is especially important in our study.12 Moreover, GMM generates12 As the GMM estimation framework allows working with non-normal variables, no transformation (such
as the logarithmic transformation) is applied to the dependent variables.
 2013 John Wiley & Sons Ltd
FOREIGN EQUITY TRADING AND VOLATILITY 1221heteroscedasticity and autocorrelation consistent (HAC) standard errors that are robust to arbi-
trary forms of heteroscedasticity and autocorrelation. More importantly, a GMM estimation
framework facilitates addressing possible simultaneity and endogeneity issues. In this study,
our focus is on the effect of foreign trading on volatility. However, as foreign investors may
time their trading to exploit favourable market conditions such as low volatility or high return
periods, a reverse causality may exist between stock return volatility and foreign equity trad-
ing. Additionally, our regression models are dynamic, where the lagged values of the depen-
dent variable are included to explain the dependent variable. In dynamic regression models,
the endogeneity problem is particularly relevant due to the use of lagged-dependent variables
as explanatory variables. If one or more variables are simultaneously or endogeneously deter-
mined in our regression models, then one of the assumptions of ordinary least squares (OLS)
estimation (that explanatory variables and error terms are uncorrelated) is violated. If that is
the case, the OLS estimates will be biased. To cope with this possible problem, we employ
instruments for foreign equity trading, return and lagged volatilities. We use the lags of the
explanatory variables up to four periods as the instrumental variables. We perform the J-test
for over-identifying restrictions to determine whether the instruments we adopt are valid.
Table 4 presents the estimation results of the regression of average total volatility on net for-
eign equity trading, along with some control variables in different combinations.
In Table 4, a highly significant and robust positive effect of |Netflow| on average total vola-
tility is reported under different specifications, whereas a negative insignificant effect of
Netflow is observed. For the full specification (Model IV), one standard deviation positive
change in the absolute value of net flow causes the average total volatility to increase by
0.021 (= 0.893  0.023), which is more than half the sample mean of average total volatility,
or 0.038. In other words, |Netflow| increases volatility significantly in statistical and in eco-
nomic terms. The insignificant coefficient for Netflow shows that the impact of net outflows
on average total volatility is not significantly different than that of net inflows. These results
suggest that net flow is positively associated with average total volatility, and this association
is not asymmetric for net inflows and outflows. We also document a positive association
between return and average volatility, which is evident from a positive significant coefficient
estimate for absolute value of market return (|Return|). This association is also not asymmetric
for positive and negative returns because the coefficient of the term without the absolute value
is insignificant for most of the specifications.
Our findings that net flow is positively associated with average total volatility and that this
association is not asymmetric for net inflows and outflows remain qualitatively the same under
the control of size, liquidity and volatility persistency effects in different models. Our results
conform with the implications of the asymmetric information hypothesis and are in accor-
dance with empirical studies documenting that trading or order imbalance has a role in
explaining volatility (Chan and Fong, 2000; Wu and Xu, 2000; Chordia et al., 2002). In our
study, the foreign trading imbalance on either the purchase or the sale side could be inter-
preted as an indication of private information held by foreign traders, which may cause mar-
ket participants to adjust prices accordingly and thus induce volatility.5. VOLATILITY COMPONENTS AND FOREIGN EQUITY TRADING
After having analysed the average total volatility of stocks, our next focal point is to exam-
ine in which channels net flow affects average total volatility. Equation (8) shows that the
average total volatility of stocks in a country is composed of systematic components such as 2013 John Wiley & Sons Ltd
TABLE 4
Average Total Volatility, r2alt , and Foreign Equity Trading















































































Adj. R2 0.419 0.336 0.361 0.350
Notes:
(i) The following baseline time-series regression model is estimated by the generalised method of moments:
r̂2at ¼ cþ b1Netflowt þ b2 Netflowtj j þ b3Returnt þ b4 Returntj j
þ b5Sizet þ b6TOt þ b7r̂2a;t1 þ b8r̂2a;t2 þ b9r̂2a;t3 þ b10r̂2a;t4 þ gt:
(ii) All variables are as defined in Table 3. (iii) The t-statistics are given in parentheses and are consistent with the
arbitrary form of heteroscedasticity and autocorrelation. (iv) The brackets show the p values of the J-test, which
examines the null hypothesis that over-identifying restrictions are satisfied.
(v) * and *** represent 10% and 1% significance levels, respectively.
1222 M. UMUTLU, L. AKDENIZ AND A. ALTAY-SALIHglobal and local volatilities and of an unsystematic component, idiosyncratic volatility. In Tur-
key, local volatility is a likely channel in which net flow may show its impact because it is
the largest component of average total volatility. Moreover, foreign investors may have infor-
mation superiority over individual domestic investors because foreign investors are mainly
institutional global investors and likely to have the ability to access and disseminate local
market information. Average idiosyncratic volatility is another potential channel of influence.
The existing literature documents that this variable exhibits an increasing trend over time
(Campbell et al., 2001; Rubin and Smith, 2011). Its relationship with institutional ownership
is investigated in Xu and Malkiel (2003). Like institutional investors, foreign investors
may be better informed about the stocks that they invest in and may trade on their private
information.
In an attempt to determine through which channels net flow affects average total volatility,
we regress each of these components on Netflow, |Netflow| and the control variables. The 2013 John Wiley & Sons Ltd
FOREIGN EQUITY TRADING AND VOLATILITY 1223results for each volatility component are presented in separate columns of Table 5. In Column
(1), we observe a positive significant effect of |Netflow| and a negative insignificant effect of
Netflow for local volatility, as in the case for average total volatility. Obtaining similar results
is not surprising given local volatility is the largest component of average total volatility (see
Table 3). Column (2) shows the results for global volatility. We do not document any signifi-
cant impact of net equity flow on global volatility, while the signs of the coefficients for
|Netflow| and Netflow are similar to those reported for the average total and local volatilities.
In the last column of Table 5, we document a positive significant effect of |Netflow| on idio-
syncratic volatility. Different from local, global and average total volatilities, we report a
negative significant effect of Netflow for idiosyncratic volatility, suggesting that net outflow
has a more pronounced effect on idiosyncratic volatility. When Netflow is positive in value
and thereby foreign funds inflow, the effect of net flow is determined by b1 + b2, which isTABLE 5
Volatility Components and Foreign Equity Trading









































































Adj. R2 0.232 0.164 0.281
Notes:
(i) The results of the regressions of volatility components on the net equity flow of foreign investors and on the pre-
viously defined control variables are presented in separate columns of the table. (ii) Column (1), Column (2) and Col-
umn (3) report the results of the time-series regressions, where the dependent variables are Local, Global and
Idiosyncratic, respectively. volatility refers to the lagged values of the dependent variable in each column. (iii)
Regression models are estimated by generalised method of moments. (iv) The t-statistics are given in parentheses and
are consistent with the arbitrary form of heteroscedasticity and autocorrelation. (v) The brackets show the p values of
the J-test, which examines the null hypothesis that over-identifying restrictions are satisfied.
(vi) *, ** and *** represent 10%, 5% and 1% significance levels, respectively.
 2013 John Wiley & Sons Ltd
1224 M. UMUTLU, L. AKDENIZ AND A. ALTAY-SALIH0.191 (=0.166 + 0.357), and thus there is a positive relation between net equity inflow and
idiosyncratic volatility. When Netflow is negative in value and thus foreign funds outflow,
there is again a positive association between net equity outflow and volatility, but the impact
of net outflow on volatility is determined by b1 + b2, which is 0.523 (=(0.166)
+ 0.357). From these calculations, an asymmetric effect of net outflow is revealed. Although
there is a positive association between idiosyncratic volatility and net inflow and between
idiosyncratic volatility and net outflow, this association is much stronger for net outflow. The
excess impact of net outflow on idiosyncratic volatility can be interpreted as the overreaction
of traders to foreigners’ net sales in a panic environment.
Alternatively, several studies document that incorporation of firm-specific private informa-
tion into stock prices by informed trading manifests itself in the form of high idiosyncratic
volatility and find a positive relation between informed trading and idiosyncratic volatility
(Morck et al., 2000; Durnev et al., 2003; Ferreira and Laux, 2007). Our findings of a positive
relation between net inflow and idiosyncratic volatility and a more pronounced positive rela-
tion between net outflow and idiosyncratic volatility can therefore be driven by the informed
trading of foreign investors. The stronger relation between net outflow and idiosyncratic vola-
tility can also be interpreted as the revelation of relatively high firm-specific information in
foreigners’ sales. Overall, our findings of a positive relation between net flow and local volati-
lity and between net flow and idiosyncratic volatility suggest that foreign investors mainly
engage in the production of local-market information and firm-specific information.6. ROBUSTNESS CHECKS
Our volatility decomposition methodology builds on the orthogonalised returns of the local
index with respect to the global index. In such a process, the potential common effects driven
by the local and the global factors may be attributed only to the global factor, overpurging
the effects of the local factor. To check whether our results suffer from the overpurging pro-
blem, the order of orthogonalisation in the volatility decomposition process is reversed, and
the return of the global index is orthogonalised with respect to the local index return. Under
this order, we derive a new set of volatility components for average total volatility and use
the new components as the dependent variables in our regression equations to examine the
influence channels of net equity flow on average total volatility.
The first three columns of Table 6 provide the results of the regression of the volatility
components, which are constructed under the alternative order of orthogonalisation, on
Netflow, |Netflow| and the control variables. Again, in each column, a different dependent vari-
able (Local, Global and Idiosyncratic) is examined. Under the alternative order of orthogona-
lisation, |Netflow| preserves its positive significant effect for the local and idiosyncratic
volatilities while Netflow preserves its negative insignificant impact on local volatility and its
negative significant impact on idiosyncratic volatility. No significant relationship between glo-
bal volatility and net equity flow is documented, which is also the case for the former order
of orthogonalisation. These findings are qualitatively the same as the ones of the previous
section; therefore, we conclude that the effect of net equity flow on volatility is not sensitive
to the order of orthogonalisation, and hence, the potential overpurging problem does not
seriously affect our results.
As a final robustness check, we test whether the results for idiosyncratic volatility are sen-
sitive to the definition of idiosyncratic volatility. For this purpose, we use the methodology of
Bali et al. (2008), decomposing total risk into idiosyncratic and market risk and producing a 2013 John Wiley & Sons Ltd
TABLE 6
Alternative Volatility Components and Foreign Equity Trading


































































































Adj. R2 0.203 0.117 0.533 0.218
Notes:
(i) The results of the regression of the volatility components, which are constructed under the alternative order of
orthogonalisation, on the net equity flow of foreign investors and on the other control variables are presented in Col-
umn (1), Column (2) and Column (3) of the table. Column (4) reports the results of the time-series regressions, where
the dependent variable is the model-free idiosyncratic volatility. volatility refers to the lagged values of the dependent
variable in each column. (ii) The t-statistics are given in parentheses and are consistent with the arbitrary form of het-
eroscedasticity and autocorrelation. (iii) The brackets show the p values of the J-test, which examines the null
hypothesis that over-identifying restrictions are satisfied.
(iv) *, ** and *** represent 10%, 5% and 1% significance levels, respectively.
FOREIGN EQUITY TRADING AND VOLATILITY 1225model-independent measure of idiosyncratic risk. They define the model independent measure
of idiosyncratic volatility as the difference between the risk for a portfolio consisting of per-
fectly correlated securities (qij = 1) and the risk for a fully diversified portfolio. The intuition
behind constructing this measure is based on the mean-variance portfolio theory and the gain
from portfolio diversification. The risk for the former portfolio consists of systematic and
unsystematic risks because there is no gain from constructing a portfolio with perfectly corre-
lated securities. The latter portfolio’s risk consists only of systematic risk because in a fully
diversified portfolio unsystematic risk is diversified away. Hence, the difference between the
risks for these portfolios results in a model-independent measure of average idiosyncratic risk.
We form a value-weighted portfolio composed of the stocks in the IFC Global Index of
Turkey as the non-diversified portfolio, assuming the correlation between stock returns to be
one. We use the ISE-100 Index as the fully diversified portfolio and compute the average 2013 John Wiley & Sons Ltd
1226 M. UMUTLU, L. AKDENIZ AND A. ALTAY-SALIHidiosyncratic risk for each month in the sample. Then, we repeat our tests with the alternative
definition of idiosyncratic volatility. The results (reported in Column (4) of Table 6) show that
|Netflow| has a positive significant coefficient estimate, whereas Netflow has a negative signifi-
cant estimate. This suggests that net inflow and outflow are positively related with model-free
idiosyncratic volatility and the relation between net outflow and model-free idiosyncratic vola-
tility is asymmetrically stronger. Thus, our previous findings are also valid using a model-
independent measure of idiosyncratic volatility. In summary, our findings are robust to the
alternative order of orthogonalisation in the volatility decomposition process and the alterna-
tive model-independent definition of idiosyncratic volatility.7. CONCLUSION
It is important to understand the costs and benefits of foreign equity investment in stock
exchanges, as this issue has crucial policy implications. The most important cost held to be
brought by foreign equity investment is the increase in return volatility in emerging markets.
In this study, we investigate the role of foreign equity trading in explaining average total
volatility and its components in the ISE. The results show that average total volatility is posi-
tively related to foreign investors’ net equity flow, even after controlling for market-wide
price impacts, market development, liquidity and persistency in volatility. We also find that
net equity flows show their effect on average total volatility through local and idiosyncratic
volatilities; however, net sale has a much higher impact on idiosyncratic volatility. Our results
suggest that foreign investors reveal firm-specific and country-specific information. We obtain
similar results with the alternative order of orthogonalisation in the volatility decomposition
process and with the alternative model-independent definition of idiosyncratic volatility. Our
findings provide important implications for policymakers trying to stabilise their stock mar-
kets. Policies aiming at building and maintaining political stability and imposing regulations
that restrict the rapid exit of foreign equity flows may dampen the destabilising effects of for-
eign investors especially on idiosyncratic volatility. Increased idiosyncratic volatility as a
result of foreign trading is an important finding for investors, as it implies greater number of
stocks is needed to achieve a given level of diversification. Increased local volatility also has
implications for financial managers; it may boost firms’ cost of capital.REFERENCES
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